Two new spin labeled metal complexes; cobalt(II) bis(2,2,6,6-tetramethyl-l-oxyl-4-piperidyl p-salicylaldiminobenzoate) (3), copper(II) bis(2,2,6,6-tetramethyl-l-oxyl-4-piperidyl-p-salicylaldiminobenzoate) (4) were prepared. The synthesis of amino derivatives of nitroxide compounds were improved by a simplified synthetic route. The XPS spectra of 3 and 4 were determined. The observed N Is, Cu 2p and Co 2p spectra of spin labeled metal complex are discussed.
Recently, more chemists are interested in the chemistry of spin labeled metal complexes. G. R. Eaton and S. S. Eaton [1] prepared many metal complexes containing a nitroxide moiety and the properties of these metal complexes, especially the characteristics of the electron spin resonance spectroscopy, have been reported by them. But only a few publications describe the photoelectron spectra of nitroxides. Morishima [2] reported the XPS of tetramethylpiperidine-l-oxyl. The photoelectron spectrum of a compound containing nitroxide and metal complex moiety in one molecule has not been reported yet. In this paper, the photoelectron spectroscopy of some spin labeled metal complexes and the synthesis of several new spin labeled metal complexes are reported.
In general, an amino derivative of tetramethylpiperidine-l-oxyl is prepared via a complicated synthetic route as follows [3] : 4-Oxo-2,2,6,6-tetramethylpiperidine is condensed with hydroxylamine, and this product is reduced to obtain 4-amino-2,2,6,6-tetramethylpiperidine, then the amino group is protected by acylation, and after oxidation and hydrolysis the corresponding amino derivative of the nitroxide compound is obtained. In this paper, the synthesis of amino derivatives of nitroxide are improved by a simplified synthetic route. In presence of magnesium methanolate as a catalyst, the transesterification reaction occurs between the amino carboxylic acid ester and 4-hydroxy-2,2,6,6-tetramethylpiperidine-l-oxyl, for example; 2,2,6,6-tetramethyl-* Reprint requests to Prof. Dekang Shen.
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The XPS spectra of the spin labeled metal complexes were determined. Fig. la shows the Cu 2p spectrum of 4. The Cu 2p 3/2 binding energy is 933.3 eV, and a strong shake up satellite is shown on the higher binding energy side of both of the Cu 2p 3/2 and Cu 2pi/ 2 lines. Therefore, the copper cation in this complex is Cu(II), according to [4] , the Cu 2p spectra of copper metal and Cu(I) do not show any shake up satellites. The N Is photoelectron spectrum of the copper(II) complex (4) This spectrum shows two N 1 s peaks, their binding energies are 401.2 eV and 399.5 eV, respectively. Therefore, there are two kinds of nitrogen in different chemical state. The higher binding energy N Is peak corresponds to the nitrogen atom in the nitroxyl group, and the lower one to the nitrogen in the coordinated Schiff base ligand. The ratio of intensity of these two N Is peaks is near to 1:1. Obviously, this value matches with the suggested structure of this complex. The N Is binding energy shift between these two kinds of nitrogen atoms is 1.7 eV. Since the electronegativity of oxygen is higher than the electronegativity of nitrogen and carbon, the nitrogen in the nitroxyl group exhibits the higher N Is binding energy.
The Co 2p XPS spectrum of 3 is shown in Fig. 1 b. The Co 2p 3/2 binding energy is 780 eV, a shake up satellite is observed at about 6 eV from the main peak. Therefore, it is clear that the cobalt cation in this complex is Co(II). The N Is photoelectron spectrum of cobalt complex (3) is shown in Fig. 2b . Again two N 1 s peaks are obvserved. The N 1 s binding energy of nitrogen in the nitroxyl group is 401.2 eV, and of the nitrogen in the coordinated Schiff base ligand it is 399.6 eV.
The N Is XPS spectrum of 2 is shown in Fig. 2c . As we expected, two N Is peaks are observed, the ratio of intensity of these two peaks being about 1:1, but the N 1 s binding energy of the nitrogen atom in the nitroxyl group is 400.8 eV and that of the nitrogen atom in the uncoordinated Schiff base ligand is 398.7 eV, the energy shift between them is 2.1 eV. Comparing the nitrogen in the uncoordinated ligand with the nitrogen in the ligand coordinated to metal, the N Is binding energy of the latter is about 0.8 eV higher. In the case of nitrogen of a nitroxyl group, the binding energy for a nitroxide compound containing a metal complex is 0.4 eV higher than that of an uncoordinated nitroxide. The reason for that, however, is not clear. Perhaps it is caused by interaction between the unpaired electron in the nitroxyl group and the d-orbitals of the transition metal.
Experimental
The melting points are uncorrected. All of the ESR spectra were obtained on a Varian-E-109 spectrometer.
All XPS spectra were obtained using an ES 300 photoelectron spectrometer (KRATOS Inc.). The sample was fixed on a Scotch tape. MgKa radiation (1253.6 eV) was used for excitation, the pressure in the sample chamber was about 10~9 Torr. The C Is
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line from the sample (binding energy 285.0 eV) was used as a standard line for calibration of spectra.
2,2,6,6-Tetramethyl-l -oxyl-4-piperidylp-aminobenzoate (1)
A mixture of meagnesium methanolate (freshly prepared from 0.2 g magnesium), 10 g (0.07 mol) methyl-p-aminobenzoate, 20 g (0.12 mol) 4-hydroxy-2,2,6,6-tetramethyl-l-oxyl and toluene (230 ml) were placed in a reaction flask equipped with a fractionating column. This mixture was heated to boiling. After the reaction methanol was withdrawn from the top of the column, the temperature at the top of the column rised gently to 110 °C. The reaction mixture was stirred with reflux for 7 h. After the reaction was over, water (40 ml) was added to decompose magnesium methanolate. The precipitate was removed from the solution by filtration, the filtrate washed several times with water, then dried over anhydrous sodium sulfate. Toluene was removed by rotary evaporation. The product was recrystallized from ethanol several times, orange crystals 6.6 g (34%) of 1 resulted, m.p. 131-133 °C. 2 g (6.9 mmol) 1 and 2 g (16.4 mmol) salicylaldehyde were dissolved in benzene (100 ml) and heated to reflux for 6 h. Then benzene was removed by rotary evaporation. The residue was recrystallized from a mixed solvent of ethyl acetate and hexane, red needles 1.6 g (59%) of 2 resulted, m.p. 
Copper (II)-bis-(2,2,6,6-tetramethyl-l -oxyl-4-piperidyl-p-salicylaldiminobenzoate)
An aqueous solution of 0.12 g (0.6 mmol) Cu(0Ac) 2 -H 2 0 were added dropwise to a stirred ethanol solution of 0.4 g (1 mmol) 2. The resulting precipitate was removed by filtration, the filtrate collected and the solvent removed by rotary evaporation. The residue was recrystallized several times from ethanol; yellow green crystals 0.4 g (93%) resulted, m.p. 240 °C. 
